Apoptosis and neurogenesis after transient hypoxia in the developing rat brain.
Perinatal brain damage following a hypoxic-ischemic episode has been considered for a long time as an irreversible phenomenon. However, recent studies have shown that various insults may induce de novo neurogenesis in the adult rodent brain. The present study tested the hypothesis that acute hypoxia may trigger neurogenesis in the developing brain. In vitro, the influence of transient hypoxia was analyzed on the outcome of embryonic rat neurons in culture. In vivo, the temporal profile of brain damage was monitored at the level of the CA1 layer of the hippocampus after the exposure to hypoxia of 1-day-old rats. The extent of cell loss and regeneration was evaluated after staining with DAPI. The characterization of newly generated cells was performed in the subventricular zone at 20 days postexposure by immunohistochemistry. Following hypoxia for 6 hours, neuronal viability in the culture dishes was reduced by 36% at 96 hours, with a significant number of cell nuclei showing apoptosis features. In contrast, a 3-hour hypoxia apparently did not damage cultured neurons whose number increased by 14%. The Bax/Bcl-2 ratio tended to increase after 6-hour hypoxia and to decrease after 3-hour hypoxia. In vivo, hypoxia induced cell damage in the CA1 subfield of the hippocampus, where the total number of cells was reduced by 27% at days 6-7 postreoxygenation, with histopathological hallmarks of apoptosis. This cell deficit was followed by a gradual recovery observable from day 20, suggesting a repair mechanism. Brain incorporation of BrdU in the subventricular zone revealed an accumulation of proliferating cells expressing the neuronal marker NeuroD. The present data demonstrate that a posthypoxic neurogenesis does occur during development and may account for brain protection.